We have demonstrated the scaled characteristics of. 77K deep-submicron MOSFET's fabricated according to the temperature scaling theory (TST). The (V,r,) and subthreshold swing (S) Lon [Fm] 0
L. Introduction
Deep-submicron MOSFET with low supply voltage requires to lower both threshold voltage (V,r,) and subthreshold swing (S) for sufficient drivability and on/off current ratio. At room temperature, V* scaling becomes difficult because of the unscaled factor S (>8OmV/dec) and built-in potential of pn junction.l) At 77K, S decreases to 2}mYldec.
However, it becomes difficult to scale V,1, because (1) low substrate doping concentration which is required for low V* causes punch-through and (2) built-in potential still remains (AS) due to short channel effects are scaled.
In 
